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Non-dividing persisters are bacteria that can survive in the presence of antibiotics by pausing their life 
activity, which causes the refractory nature of biofilm infections. A barrier to the analysis of non-
dividing has been a lack of methods for the detection and visualization of the cells. Therefore, we 
developed a marker for non-dividing persisters. We set bacterial cytoskeleton FtsZ as a target for the 
marker. Bacterial cell division is initiated by the formation of a ring-like structure at midcell that mainly 
consists of FtsZ, hence termed as Z-ring. During the Z-ring formation, FtsZ polymerizes by the head-
to-tail association of individual subunits, which will be detected by fluorescence resonance energy 
transfer (FRET). We constructed bacterial strain Escherichia coli/pPBAD::CFP-FtsZ-YFP. The 
constructed strain appeared to be able to grow and divide normally using the CFP-FtsZ-YFP protein 
as source of FtsZ in the cells for at least 3 days in rich LB medium at 37 ºC. A positive FRET signal of 
Z-ring was confirmed during cell division by time course observation with confocal laser scanning 
microscope. Then, non-dividing cells and dividing cells were sorted by fluorescence activated cell 
sorter (FACS). The sorted non-dividing cells showed 100 times higher tolerance against ofloxacin than 
dividing cells, which indicates that the sorted non-dividing cells are persisters. The results of molecular 
mechanisms and dynamics of non-dividing persister cells during biofilm formation will be presented at 
the conference. 
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Pseudomonas aeruginosa is a well-known opportunistic pathogen, responsible for high mortality in 
several human infections. Such infection success is partly due to its phenotypic plasticity to switch to 
“fitter” phenotypes, such as small colony variants (SCV), generally associated to increased antibiotic 
resistance, and biofilm formation within the human body. Once embedded in biofilms, P. aeruginosa 
can augment its pathogenicity and improve its ability to survive to stressful conditions, such immune 
defenses and antibiotics action. Moreover, the presence of SCV in biofilms has been pointed out as a 
biofilm mechanism responsible for its antibiotic resistance and persistence in human body. Regarding 
the impact of P. aeruginosa biofilms in disease management, it was considered crucial to determine 
the role of SCV in biofilm population and to study its correlation with antibiotic resistance and biofilm 
persistence ability. This study used several P. aeruginosa strains to form distinct biofilms in order to 
assess their antibiotic susceptibility to ciprofloxacin and colistin, virulence factors expression of biofilm-
associated bacteria and to determine the presence and prevalence of SCV in biofilm population. The 
results obtained revealed that SCV presence in biofilm population is not strictly associated with biofilm 
antibiotic resistance. P. aeruginosa PAI2 demonstrated augmented resistance to both antibiotics, as 
other strains, but without the presence of SCV in biofilm population. Persistence was as well not 
strictly associated with SCV since CECT 111 biofilm-associated bacteria did not produced SCV but 
expressed relevant virulence factors (hemolysin, slime and piocyanin production, and motility) crucial 
to persistence in human body. 
 
  
  
